Effects of disruption of epiphyseal vasculature on the proximal femoral growth plate.
Proximal femoral growth disturbance is a major complication associated with ischemic osteonecrotic conditions, such as Legg-Calvè-Perthes disease. The extent of ischemic damage and the mechanisms by which ischemic injury to the growing femoral head produces growth disturbance of the proximal femoral growth plate remain unclear. The purpose of this study was to investigate the effects of disruption of the epiphyseal vasculature on the morphology and function of the proximal femoral growth plate in a porcine model. Ischemic osteonecrosis of the femoral head was surgically induced in sixty-five piglets by placing a ligature tightly around the femoral neck. Radiographic, histological, micro-computed tomographic, cellular viability, hypoxia marker, and cellular proliferation studies were performed. Disruption of the epiphyseal vasculature did not lead to diffuse growth plate damage in the majority of the ischemic femoral heads. One of the twelve femoral heads analyzed at four weeks and six of the twenty-six femoral heads analyzed at eight weeks had severe disruption of the growth plate that precluded histological assessment of the growth plate zones. In the remaining animals, the proximal part of the femur continued to elongate following induction of ischemia, albeit at a slower rate than on the normal side. Histologically, normal developmental thinning of the growth plate was seen to be absent on the ischemic side. Severe hypoxia and cellular death were limited to the area of the growth plate bordering on the infarcted osseous epiphysis. Normal chondrocytic organization and continued proliferation were observed in the proliferative zone of the growth plate. In our porcine model, the proximal femoral growth plate was not diffusely damaged following disruption of the epiphyseal vasculature in the majority of the ischemic femoral heads. The majority of the growth plates remained viable and were able to function despite total disruption of the epiphyseal vasculature. These findings suggest that the source of nutrition for the proximal femoral growth plate is not solely the epiphyseal vasculature as has been traditionally believed.